Comparative stability determination of oligonucleotide duplexes in gas and solution phase.
The relative stability of RNA duplexes were determined in both solution and gas phase. Solution stability as determined by a spectrophotometric method indicated that the Watson-Crick duplexes were more stable than duplexes containing one GA mismatch or two tandem GA mismatches. Gas phase stability was determined using ESI-MS through variation of the collision energy in an ion trap. Stability curves similar to the melting curves obtained in solution were observed. The relative stability in gas phase differed, however, from that in solution. The duplexes with two tandem GA mismatches were found to be more stable than the Watson-Crick and single GA mismatch duplexes. The different trends observed in solution versus gas phase can be attributed to the primary means of interaction. In solution, stacking is expected to be the dominant interaction mode. In the gas phase, hydrogen bonding is expected to be the dominant interaction mode. Duplexes with tandem GA mismatches have the potential to undergo additional hydrogen bonding relative to the other duplexes which could account for their increased stability in the gas phase.